Chitosan-coated liposomes for delivery to lungs by nebulisation.
The preparation of Chitosan (CHT)-coated liposomes and their applicability as a carrier for delivery of drugs to the lungs by nebulisation was investigated. Empty SUV (small unilamellar) liposomes were initially prepared (with different lipid compositions) and coated with CHT by dropwise addition of CHT solution in the liposome dispersion. CHT-coating efficiency was calculated after separation of coated/non-coated liposomes by centrifugation, and measurement of lipid in each fraction. After establishing the best conditions for CHT-coating (concentration of CHT in the solution), RIF-loaded CHT-coated liposomes, with different lipid compositions (negatively charged and non-charged) were constructed, and their encapsulation efficiency (EE) and nebulisation efficiency (NE%)/stability (NER%) were evaluated. Charged liposomes (containing phosphatidylglycerol [PG]) can be coated with CHT better compared to non-charged ones. The EE of CHT-coated liposomes (that contain PG) is slightly increased while their stability after nebulisation is significantly increased (NER%). Mucoadhesive properties of CHT-coated liposomes were substantially better (compared to non-coated ones) while the toxicity of liposomal RIF towards A549 epithelial cells was lower compared to free drug for all the types of vesicles evaluated, and especially the CHT-coated ones. Thereby, it is concluded that CHT-coated liposomes have advantages (compared to non-coated) when the delivery of drugs to the lungs by nebulisation is considered.